Effects of 4-methyl umbelliferyl-beta-D-xylopyranoside on chondrogenesis and proteoglycan synthesis in chick limb bud mesenchymal cell cultures.
When chick limb bud mesenchyme cells from stage 23 to 24 embryos are plated at high density, they rapidly divide and a large proportion initiate chondrogenic expression during the first 2 to 3 days in culture. Between Days 4 and 8, the emergent chondrocytes mature and elaborate a cartilaginous matrix. The proteoglycans synthesized by the newly emergent Day 3 to 4 chondrocytes differ from those synthesized by either the prechondrogenic mesenchyme cells or the mature Day 8 chondrocytes. Cultures were grown from initial plating (Day 0) or from Day 2 in the continuous presence of 1 mM 4-methyl umbelliferyl-beta-D-xyloside, which acts intracellularly as a competitive acceptor with the endogenous core protein of proteoglycans for chondroitin sulfate synthesis. The proteoglycans synthesized by Day 8 cultures which had been maintained on xyloside or to which xyloside was added only 1 h prior to labeling were essentially identical. They were able to form aggregates, and they contained the same number of keratan sulfate chains, but only about 40% as many chondroitin sulfate chains, as normal. Additionally, both the chondroitin sulfate and keratan sulfate chains were 25% shorter than in the normal proteoglycans. The proteoglycans synthesized by cells in a culture maintained on xyloside until Day 8, and then switched to medium with no xyloside 1 h prior to labeling, were characteristic of those synthesized by normal mature Day 8 chondrocytes. These data suggest that stage 23 to 24 mesenchyme cells undergo normal chondrogenic maturation in culture in the presence of xylosides even though (a) most of the polysaccharides are synthesized onto the exogenously supplied xyloside substrate and released into the medium, (b) the proteoglycans that are synthesized are greatly reduced in polysaccharide content, and (c) the extracellular matrix as a consequence is greatly depleted in chondroitin sulfate content and, therefore, is abnormal in general morphology.